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Defect; management method and apparatu s are 
provided. The meihod includes (a)tecording data 
in predetermined units of data; (b) verifying \h? Vit 
recorded data to detect an area of the disc in 
which a defect exists; (c) designating from the 
area having the defect to the following area 
containing data as a defective; area or 
designating only the area having the defect as a 
defective area; (d ) recording information 
regarding the designated defective iarea ai 
temporary defect information in a data area of the 
disc; and (e) recording information^ which is used; 
to manage the tiemporary defect information, in a 
temporary defect management information area. 
The method and apparatus are applicable to 
write once discs and suitable for recording 
different types of data, thereby enabling more 
appropriate real-time data reproduction. 
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( b) Eft? *tfcf - * z&m Lxxm^k Ltz&frimua-r&i&t. 

( c ) xmt&tkLtz&frfrtbZvLmKumztitzT- 9 $ x^mmmtm^-r^^ 

(d) »SSitfcXlli«J*Kov»T©nMISr«l»XR8ni*fc LTf-^WCESt^. 
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(e) Rl«Xiefll4Ktt3t«^»Of3ni«l«rR>»XIISff3fll«m^Gft1-»ait 
[R*«2] 

(f) 7r>f * 7 -iVyy-h^ntoliht TltTfE (a) ffcHffc^L (e) 

KrfB (d) M£tT?B#, iS«roR»XIBfl!**i*K?Bft*ftfcfll«**»L-CSaft 

[**«3] 

US (c) Mtt, 

fEft? at 4 7* - * 0«pttKat-^v>TXK5&«|&ft Lfctt#*&*oUfcfcfBft$ tiTtr*- 
t *i £ i t4i*fi 1 KS«C*IBtI*S. 

U IW«P7*-*T**»£\ fc«a%£Lfcff#*&*©Ja«fcSEft?:fcfcr-* 4Tft 

[»*«5] 

(a) 3f5i*ffiT7*-^*IBft-r*SPSt^ 

( b) fEft? *Lfc7*- * L,TfcBj&*»£ LfcfflJfl-** UW-J-ftlti , 

( c ) xm^QLLtz^ftfrbzvLmKtmztitzr- 9 1 -cxm* 

(d) JBe**ifcXBI«l*Kov»TOfl|«*»lRli*^BHff«fc It^'JCMtS 

set, 

(e) kn-^-f >^^V--->a v^ifcTtf^iHSft* 4 TIME (a) gP&fc^L ( 

d) &m*Km-t2>&mt, 

(g) mm (f) s»Tsa«$#LfcR^^iisfl!««i««rflFa-j-4fc*©flfaffi««rRi* 
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itriE (f ) gpiii, 

t}ERi^^PIStf»li«^fltrlERi^XHB1S«lii«*}i£1-4ffi«*?^^Eft-r*SBSr 
£fr i t £#mk1-£tf*3C 5 ^lEftO^Hf S^ffio 

7 ] 

(h) 7 7-f*?*i>>$ r * l frfc*t**T?«rse (a) &|5|r£v>L (f ) SHSfcE®-*-* 
*K mTlE (f) S»*ff9i*.-l»ffiRi*^PISflHI««fctt, fil»«>RB*£IBm*»*fcS 
ft? ftfc M£H*f LTiEft1-&M t , 

(i) 7 7^t7^v>^ ftm^|Eft?tL^E^Pi1fM^O f K^XRlMif 
SEft ? tifc ffiftS: fcRS t ISK lEft 1- £ g ft i: * £tr i t Sr #® 1 1" & 
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6 KumnkMvmijmo 
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HMo 

[1**1 2] 

^iitfjfMi ofctaftogHo 

[St$£ 1 3] 

m fc%i-?T<i 7 9 K/frbr- 9 zmm/ftftt ztm/w&u k , 

mU®/W$L&K X o TmTlBr <t 7. 9 tltz7- 9 SrflfriELTfcRSa^* Lfc 

fflfr *m l ffi t , L SB * aifeK SE» 3 #Lfc t*- * i -C&BSfctt fc £ 

T^ffl* #t*Ltf, MIE^ * 'J *LfcBP*XII8ni«*BI&^1lflBfi«/W&» 
->3>i:^LTEifSJ:^ ^mllEM/S^^fiJfP t. f£®3 iifcBttftKtiMR 

Mo 
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[ItSl 7] 
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[0 0 0 1 ] 
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l 7t sB^ciafi 3 - ¥ f - 9 z ft mm l t , k <* h r- 9 a* * & 
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}fLW.$ktte, kmtf%<kLtzmi$.inmitfK -mtfLtz" xm^^Lx^^^ 

[0 0 0 3] 
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6 o 
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7 -7 7+CfcKSiiJ*#!&£1-*itf , A '7 9 7 v 7imil h ti-fK ^ffirf & t v> ? P8j8^*« 

ti±Hy 97 v -ftm hti^KWiW^ ti&mtmm^o ■■■■.■<.- 

I 0.0 0 5] '. :.■ . 
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AV^-?K£T<9XRl#3il4LT^ XBBtJ:oTAWlO*»lt«FlftKBftI$it4 
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mTfe@i$tf> *»BCJ:oT, (a) 3r£#tTf-?^ieit^Sii:, (b) K* 

JBi61-*gBfc, (d) jfSE?*Lfc^RI^*tov»-C^1f*Sr»^ 
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[0 0 10] 

i •CXK*l«fc»ST*SB-C**ii:* f S 6 £3* 
[0 0 1 1 ] 

Sfc, WKiWtt, (a) 3fS6*<lT7'-^*IE«T*ftBfc, (b) |E«?*Lfc7*- 
^SrlMEtT^IBiHft^LfcW^itBUiBI-SBk, (c) &RIjo s 3&& tfcff^fe-t© 
Ktt KIM* 3 ti * $ TfcRlflWfc J&SeI" 4 ri\ 4 fc li &H8 # ? §I4 L S&fr O * * X 
Rl^iAt^tiSBt, (d) »g$*LfcX»»*tov»TOfll***lB[«FXBH»* 
t LT>*-'J tcf*#1-4SBt, (e) -V3-f 4 y^^lz-Va vwfcTJ&^iHSft 
4 4 -CHria (a) Sfifc^L (d) SPgf^Rmi-i>SHi:> (f) l»ffiV=i - > 
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HirfBXR1§a:££li, (h) 7r>f7-?>f ^v^frfctiiS-TttlB (a) gra&v>L 
(f) S»t£Ut4^ mria (f) ft»*fH*, «rEB^X»tiMl««t»i, tiro 
B«FXRHfM«tE»S*LfcifllS:JRS[L"CE»-r4ltBtx (i) 7r^t7-fy> 
ftfcfcffitt* it^B^HIfllft^itSOfBi^^BiSafllttW^IEftS Jifcflf** 

[0 0 14] 

tire (c) gran, tm2tizr-?<o®m^^xkm i %!kLtz3frfrhz<?>& 

i-rXIKiitttiBfi-fiSra^itfc^S <bfc34 L^o 
[0 0 15] 

?»- *«re*/w£-r*ia«/w&ffl$fc, MffifB«/?f£g&fc <t otmibt^ mum 

TB«*XHBfflf*fc LT^-^MKlBliU B*XRtim*flfS"*-Sfca*>«Stilft*& 
JifcLTliir£ffi»/l*£g&fc«#LT, l&BtftRltaffi »ft*fcffi»T 4 J: $ fcfflfPTfcW 

[0 0 16] 

mmmmmt. um<7)^xm\mmmztm$iitzmm^^mLxtm-r=bx^ km 
&fcia» * iifc 7*- * 4 -exRS w t f^-r 4 tf\ 4 n xm*&& l * &k 

[0 0 17] 

4£, MIS§ftjtf, IE«g1Efcfcv>t\ ^^'JgRfc, ^£##^7** 7*- 
* *SEtt/B£-*-* 4^ t , UffiS&tt/S&glH:. «£ o T Iff IE 7* 4 * * it 

E& $ Jtfc r - * 4 -CfcRimi* t » SI"* tf\ 4 tz (i fc«*<»4 L fcgBfrO * * fcRI^J* 

L Ix-s-tV >^*^^V-->a > Oj^T^iH $ it* 4 "C£ it £ M L •> if IB 
vn-f-f 3 ^Oi&7#^il!l$*tittf, ifflE;*^y g&fcfi^3;itfcBi$fc. 

Hltil**IE&A/-p«rSBIE«/S4g|JtlittLT, lWS7'-^«J*tE11**t*Bl**lllfll 
SfifitlgV3-f^ > a > fcWlSUf E»i--4 «fc i ^mTlE|B»/S4^ 

l, tmz fitz &mkmmm®z tat * tz^mmm m^^x Lxmmiu/. 
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[0 0 18] 

a b* xri it ««« k (i gM b s# km itmm*. k tm $ *i * if » * * St t t m-t *> <t $ 
MS^^xfiitstt ties 3 itfcttite^&^fcifc^s^JtfcStfiMik-*-* «t 

^*Sr^Rg«*i:l§5El-*ii:5&^* L<x AVf-K'ifeS^ XRSt} 5 3SI± L7 l .:§|5fr 
[0 0 19] 
[0 0 2 0] 
[0 0 2 1 ] 

Efiiilt IBS/If IW*H»2;RO f .**y»3*£tr. IE 
3*fr?o fW«2fi, 3r£ffi"ef-^^ieSL«, fB83*ifc7'-* 

XPil«7!) s ^i-e^^^*^^^^XRHf^§r4^1-^o XRS^H4t7t^« 

Iffti: UfU^ 1 0 0 HIMH"*. 
[0 0 2 2] 

BftfcKWft&tfBlS&lfeWSWaOT^ 1 0 O'M&IBfcH i va- 
, f^^io o*«EflMKiltn-7»^ yyztixiXfc7-?v>tmttmtf?rfrtitz&, 

-tV >^*^V-->a>Oi&77&^$J$*i*uf, BB#&Rgtif$ft&0 5 Bf$&RgM1f3fc£ 

4«fttTiE»/s4gsi msftLT7''f i o 0fc?a«i-* o * wt* iratfc 

[0 0 2 3] 

fano 0^<7)T ? -?fEW9n71-&J§'S\ SHft/tiU:^ f^?100 
&±7*-*OE»&jJrSL4v>»& (77^t7^y>^t4^) > *!MipgB2 l±, 74 
1 0 0KE»UfcBB*XRSffif«fcB«FXRIMfl!«fc*7''f 1 0 0 KJiitf fcfifc 

[Q.0 2 4] L -J 
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$b i> o 
[0 0 2 5 ] 

>f >^J*^ fa^lO OOrtJSWKftSU 'J - F7-7 MW*»;t. fUMOO?) 
^JiUKteS-f 4 0 7*-*ft*t4, 'J- K>f>«*fc U- F7>7 h«*fc«>Wfcffc11'*-4 
0 7*- *-W-***fc**7flWfcfc#»t5>irC^4o a--9 , 7»-^«* 

Rb£!^I?L o o|a»-C § 4 fi^Pl<7) r - * £ fe^T £ 4 J: ? K£ $ ft 4 £ fc d*S £ 

T&4 0 
[0 0 2 6] 

*^7fU?£}4, 9*7*-^^* i:';- K7>> to MH©*#|E1- 

- >ffl&b <J- K79 ft«^lji:-^±EI$tiUo 
[0 0 2 7] 

B2BI1, f^^lO O^ooggJgL 0, L 1 *^Tl-4rSlS^f 4 TsWib 

f-^TORtf'J- K79 l-SWWV 4** l 0 0©ttJStt*fert«ttfcJH*cfcEil3ft 
T^4 0 0 2 AOf-Eiif-f fcitoT, 'J - F7 "7 Yfflt i> 7 7 1 0 0 <Dft 

K7 <7 MJWfc oWO TP U*y-7fF77^;U) "Cifefco 
[0 0 2 8] 

0 3(4, @2A?)f^^ 1 0 0O-7-?fl£&O-$|-e&4 o 
[0 0 2 9] 

fc-ofcii&K*£»**«K»te>ft"C*»K 'J - F-f >Wff'J- K7 9 HWoH 
[0 0 3 0] 

*SB«LT^4o fflf«OSS»^J4, 7V ^i*1f3t«M$ftft 

tzmt fcl4S4«S»4, TW^a^ilfcgiFSftfttf^ 'J-KOIMt'J-K 
7-7 fc&4ffi#*a£^7*>f fc*'© J: ^flU *o f o J: ? K.JHH 

fcl4?f£*fcfffci9fcv>^£*B}I1-4 J: -5 Kfc4 0 <J - K4>W<?)1fi^l <4fttf 

ft<4*M«*«»41-*o U^T, *HWTf4, Btt&KttllMRftU'attftKnt* 

mm^tmt. Bft&itBflittMu r-rmm^trntzo ^ots> b^xriw^^ jgi 

TtoBBt&RSffiite^-fft ^HffittKKiiS ft4 £ t rfHi U> 0 Lfci { ot 

, Eft* fcliS£iS1ltiU *lfefcE«3;»ifcBi*KRtiM**a£tr it t:iot.f-f 
£#©fcKtt«*«W-CS:*«-£*LfcJ: «K Bf$&lfcl?gffl*l#!B&$ft4B($&RStSt 
If {4 , Alfe E» 3 ft fc B i$ fcRS W ft 11 * *U »f T £ 4 If fW 5 f 2# S ft 4 0 
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[0 0 3 1 ] 

[0 0 3 2] 

BfcfcRSSatiMli: BRtftRltif *t *ff tffcfilSMttfcfEftl-fcMli, ^oil^) -e 
fr fcffiftT * £ J: o Ttit&<*>£H14£ - t £ * v> -7 fi^f *** 4 ftT* 

& o 

[0 0 3 3 ] 

#*ifetf|-C> tt£«>Bi$fcRSt*ifcfti*# i fctt* &flr<*>Bi$&RS1t«fB*# 1> # 2, 

#3> # i -lfcmmzfitcxmffimsmffizinttmzii&o l^t, 77^ 

[0 0 3 4 ] 
[0 0 3 5] 

£l£5fcU -J^K^SiHiKtV x^±tE«?*i^ **/NR<&JMfc**l* 

[0 0 3 6] 

tt*W7KV^tl!H:^?-ff (Physical Sector Number 
: PSN) £&To £g-b**-»i, 7 7^J^>^f A^ffi7'0^7Aff-^^fI 

t4fc*o*^ ?-iji&£«U RUSK, I&S-fc? *-#■§■ (Logical Sec 
tor Number :LSN) #4*. £ ttT^& 0 7. * t/^A> 7*- * £ifift/« 

41-*Mli\ fES*fctf£e>fcv>7 r -**>7*4 ±<7)tiLW.ZW J k? 

[ 0 0 3 7 ] 

»£Lfc&H&***ifrv>T* i^Kft^Hict, wa-t** -stoma** 

-#-tfc*«-a.L ; 4<4.ao 
[0 0 3 8]" • . • 
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j.-*fr-?*&m (i) tet*mmLtz&, em (d ©s^^i^otf-^^jE 

L<fSli$ft£50\ ^,^vMiXRI^4L^:^^*5lE1-^o EM (1) OH^fi^ X 

ti&o EM (2) lit'-x-^T— *£fE£§L£^ WEM (2) O^Og&fr 

HMoTT ? -^56 s iEL<ia®$*i7t^\ ^^,^f±XPil^4t/t^§^*5tE1-^o EM 
(2) <7)i§-§-^ XRI/6 5 ^4L^^(7)*^^RS«i:^5ET^o d*tKJ:*K XRSfW 
©XPB# 2**«feS*L*o ffittK, XRI«<7)XRS# 3^5£2*l&o 1IU EM (3) 

M (4) "Cfi, XKitflMiLfcffiflTra&fiSivf, XBg«*^ffSLTv»4v». 
[0 0 3 9] 

EM (4) iT*S«LT*fclELfcft, Wn-T* ^ -> a ># 1 *>fcTa**W 

BflMI#lK»i, EM (1) &v>L (4) 4T»£Lfc£Bi«tt# 1, #2, #3Cov> 
T©til«*«l5»?*t4« EM (4) l±, X«S:^&Lfc»#©**fcH&«tti:»J6U E 
M (5) (6) Ji, XRS* 1 »4L*:»fl'lsl«t|B«S*tfcr-^tt, v»-f ifb^K* 
J*fcJSSELfco Ef*^ ^-f^ >^l/->av# 2 Kfch£-r& J: -5 fcBfcfcRBtt! 

<r>m mmuz ta z. t it 1 t «t >? , B^Rium* lfciaflksJifctiMia** e>nsa»? 

[0 0 4 0] 

bmi&KmmztitzT-? immm-fz>i)\ m^Ln^^^-oxr-9 

- ? # A V r - * 4 U 7 ^ * A ff £ * g*T & 7»- 9 X$> it a ^ XR§#3£4 L fc3B 

vr~9 \ckt\-<r>mmr-9 , AVf-^st iiowoj-i;*'-'/ 

[0 0 4 1 ] 

f - 9 k j o x %MW& k. fait ? n. 7*- ^ w sis^^n-fRj ^^s-r^aftii, ^<7? 

S4B#, AHOH«Xtai:tBjll?ii4. AM^l^#'tt^#Jt1-titf, AVT-9 
IKlc % *-T4 *T~9<DM^it, -ffi<VT-9*ntk^fki>, AM^MfiitL^ric 

^mi:7 f -^*||^Ste(f4fb4v> 0 jftff L«ftt**»*B*WIU ioTx-^.^flEtciit 
M7i) s ii^ ? tlX >J 7 A/ ^ 4 A ff4 ^ PTtg K 4 o R# , § I § jg t $ tl h ff £^&<7)ff Jf s 
?^.C»v> 0 S^k, »4^fiH'6lx.^x.7t7 f 'f K?>T7fi, ^#ft*A©'i7-II 
ihilMiT^o ECC (Error Correction C o d e.) UIEO «t 
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[0 0 4 2] 

AEW s If?*i^^i^«tJc HDD (^-Kf^^h*7'f7) 

<7) J: 3ft*J!HflWgV*fllffl LTAV7W£*&*Da«l£Lrt:&K7'<f * * 10 0C 
SE»1"*»#, AVr ? -^i®*-7-^^€fflLTAVf ? -^§rIfi#1-^^^ 
•IftfcgiS |B«B*, 'J7H>f Ae»**£*3ftfc^AV7 , -*0*£\ *3&IBfc 
J: oT5*- fc* ^^JgLT^&o 
[0 0 4 3 ] 

[0 0 4 4 ] 

BUfcjjsSftfcfllJi, XBSj^^LfcaSfl-eov^T, 1) fcR|j& t l&4LfcSB$3'0**fc 
Rg^KtmSeU. fcRS«*fcffi*^ftfc?'-**??tffa»-£1% BEtffift? ftfc7*- ? K 
ofc#&gB#3&^fa#1-&j&\ 2) *?>&&fcSBS3ftfcf'-*£^»1*ft&&lffi^*£: 

1 U-n-r^f a >;HT;b*U>B#> 1) 5^2) OW>f 

ft4>A?i£ft& fc-K^LTjFLfcfcw-e**©^ f-?^i?UiJli:J:oti 1/ 

& o 

[0 0 4 5] 

H 5 AX 0*18 5 Bli, L^**«KJ:4«l»XKflMl07*-^*jiH-C* 

& o 

[0 0 4 6 ] 

05 AX0HH5 B^#BB-fSH, RR)Xieiffft# 1 Cli, XB#lKov>TOi*, & 
H8# 2fcov»T<*>tt«L fcRg# 3 i:ov^O»li?Ht^l,o fcRS# 1 fcov*T<7> 
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